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A non-contact position sensor comprising: 



a ftrst stator having first and second magnet facing sides; 



a second stator having a magnet facing side aligned with the first and second magnet 



facing sides of Mie first stator along a locus; 



a hall elemfent between the first and second stator s; and 



first and second magnets located next to each other along the locus opposite the first 
and second magnet facim sides of the first stator and the magnet facing side of the second 



stator so as to move freely along the locus 




The non-contact j)osition sensor of claim 1, wherein the locus is a straight 
line locus, and the first and second inkgnets are plate-shaped magnets supported by a slider 



which is slidable along the locus. 



The non-contact position sensok of claim 1 , wherein the locus is a circular 
arc-shaped locus, and the first and second magnets are curved plate-shaped magnets 



supported by a rotor which is rotatable along the locus 
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U. The non-contact position sensor of claim 2, further comprising: 

aVase, the first and second stators being housed in the case so that a fixed distance 
is maintained between the first and second magnets and the first and second stators; and 



a bearmg supporting the slider in a freely slidable manner. 



\c non-contact position sensor of claim 4, further comprising at least one 



roller cooperating wiflh the slider to allow the slider to slide. 



6. The nonVontact position sensor of claim 5, wherein the first and second 

magnets together have a center of gravity, said at least one roller being a pair of rollers 
positioned substantially at the cfenter of gravity in a direction orthogonal to a sliding 



direction of the slider. 



7. The non-contact positifim sensor of claim 3, further comprising: 



a case housing the first and second \tators; and 



a guide pin in the case and supporting \he first stator, the rotor being axially 



supported in a freely rotatable manner at the guioe pin 



8. 



The non-contact position sensor of clWi 3, further comprising: 
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a base housing the first and second stators; and 



a h<^lloA coupling section formed at the rotor, wherein the case has a projection 
section fitting witHithe hollow coupling section. 



9. The non-contact position sensor of claim 2, wherein the first and second 

magnet facing sides of the first stator are located in a symmetrical manner at first and 
second sides, respectively, of me magnet facing side of the second stator, lengths of the 
first and second magnet facing sicies of the first stator are Sal and Sa2, respectively, a 
length of the magnet facing side of me second stator is Sa3, lengths of the first and second 
magnets are Mai and Ma2, respectively, a gap between the first and second magnets is 
Gal, gaps between the first magnet facing^side of the first stator and the magnet facing side 
of the second stator and between the magnetVacing side of the second stator and the second 
magnet facing side of the first stator are Ga2 arid Ga3, respectively, and a stroke of the first 
and second magnets is 2L, so that the following relationships are satisfied 
Mai =Ma 2 = 2L-Ga 1 
Gal =G a 2 =G a 3 



Sal=Sa2 = Sa3 =Ma 1 
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\p. The non-contact position sensor of claim 2, wherein the first and second 
magnet facmg sides of the first stator are located in a symmetrical manner at first and 
second sides, Vespectively, of the magnet facing side of the second stator, lengths of the 
first and secondViagnet facing sides of the first stator are Sbl and Sb2, respectively, a 
length of the magnet facing side of the second stator is Sb3, lengths of the first and second 
magnets are Mbl and Mb2, respectively, a gap between the first and second magnets is 
Gbl, gaps between the first magnet facing side of the first stator and the magnet facing side 
of the second stator and between the magnet facing side of the second stator and the second 
magnet facing side of the first stator are Gb2 and Gb3, respectively, and a stroke of the 
first and second magnets is 2L, so trnt the following relationships are satisfied 

Mbl =Mb 2 = L-Gb 1V2 
Gbl =Gb 2=Gb 3 \ 
Sbl=Sb2 = Sb3/2 =m\ 1 

11 . The non-contact position sensor of claim 3, wherein the first and second 
magnet facing sides of the first stator are located in a symmfe^ical manner at first and 
second sides, respectively, of the magnet facing side of the second stator, central angles of 
the first and second magnet facing sides of the first stator are S 9 alVnd S 0 a2, 
respectively, a central angle of the magnet facing side of the second staW is S 0 a3, central 
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anglesVf the first and second magnets are M 0 al and M 0 a2, respectively, a gap between 
the firsi^^ second magnets is G 0 al , gaps between the first magnet facing side of the first 
stator and theVnagnet facing side of the second stator and between the magnet facing side of 
the second statorv and the second magnet facing side of the first stator are G 0 a2 and 
G 0 a3, respectively, and a stroke of the first and second magnets is 2 0 , so that the 
following relationshipis are satisfied 

M0al =M0\^2 =2 0 - G 0al 

G 0 a 1 == G 0 a\ = G 0 a 3 

S0al = S0a2 As 0 a 3 =M 0 a 1 

12. The non-contact posUion sensor of claim 3, wherein the first and second 
magnet facing sides of the first stator aralocated in a symmetrical manner at first and 
second sides, respectively, of the magnet facing side of the second stator, central angles of 
the first and second magnet facing sides of tha first stator are S 0 bl and S 0 b2, 
respectively, a central angle of the magnet facing side of the second stator is S 0 b3, central 
angles of the first and second magnets are M 0 bl Vd M 0 b2, respectively, a gap between 
the first and second magnets is G 0 bl, gaps between\die first magnet facing side of the first 
stator and the magnet facing side of the second stator and between the magnet facing side of 
the second stator and the second magnet facing side of theVirst stator are G 0 b2 and 
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G ^3, respectively, and a stroke of first and second magnets is 2 9 , so that the following 



relationtehips are satisfied 



9bl =M0b2 = 0 - G 0b 1/2 



G^ bl =G 9 b2 =G 9 b3 



S0Bil=S0b2 = S 0b3/2=M0bl 



13, TKb non-contact position sensor of claim 2, wherein a gap between the 
first and second stator\ into which the hall element is inserted, a gap between the first and 
second magnets, a gap between the first magnet facing side of the first stator and the 
magnet facing side of the fccond stator, and a gap between the magnet facing side of the 
second stator and the secondXmagnet facing side of the first stator are substantially equal. 



The non-contact position sensor of claim 2, wherein width in a direction 
orthogonal to the locus of the first and second stators and width in a direction orthogonal to 
the locus of the first and second magnets is substantially the same. 



The non-contact position sensor of claim 3, wherein width in a direction 
orthogonal to the locus of the first and secoM stators and width in a direction orthogonal to 



the locus of the first and second magnets is substantially the same. 



16. The non-contact position sensor of claim 1, wherein there is no gap in the 
first statoAbetween the first and second magnet facing sides. 



17. \ An apparatus comprising: 

a non-cWact position sensor including 

a first staijpr having first and second magnet facing sides, and 

a second stator having a magnet facing side between the first and second magnet 

facing sides of the fiJKt stator and aligned with the first and second magnet facing sides of 

the first stator along a yocus. 

18. The apparatus of claim 17, wherein the locus is a straight line locus. 

19. The apparatus^ of claim 17, wherein the locus is a circular arc-shaped 

locus. 



20. The apparatus of clzf^ 17, wherein the non-contact position sensor is a 
linear sensor. 
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\21. The apparatus of claim 17, wherein the non-contact position sensor is a 
rotary senBor. 

22. \ The apparatus of claim 17, wherein the non-contact position sensor further 
includes \ 

first and secoM magnets along the locus opposite the first and second magnet facing 
sides of the first stator and the magnet facing side of the second stator and movable along 
the locus. \ 

23. The apparatuXof claim 22, wherein the first and second magnet facing 
sides of the first stator are locateAin a symmetrical manner at first and second sides, 
respectively, of the magnet facing siae of the second stator, lengths of the first and second 
magnet facing sides of the first stator ale Sal and Sa2, respectively, a length of the magnet 
facing side of the second stator is Sa3, lenjgths of the first and second magnets are Mai and 
Ma2, respectively, a gap between the first and second magnets is Gal, gaps between the 
first magnet facing side of the first stator and th\ magnet facing side of the second stator 
and between the magnet facing side of the second Stator and the second magnet facing side 
of the first stator are Ga2 and Ga3, respectively, and \ stroke of the first and second 
magnets is 2L, so that the following relationships are satisfied 
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24. 



le apparatus of claim 22, wherein the first and second magnet facing 



sides of the first stator are located in a symmetrical manner at first and second sides, 
respectively, of the magnet facing side of the second stator, lengths of the first and second 
magnet facing sides of thAfirst stator are Sbl and Sb2, respectively, a length of the magnet 
facing side of the second stator is Sb3, lengths of the first and second magnets are Mbl and 
Mb2, respectively, a gap between the first and second magnets is Gbl, gaps between the 
first magnet facing side of the first stator and the magnet facing side of the second stator 
and between the magnet facing sideof the second stator and the second magnet facing side 
of the first stator are Gb2 and Gb3, reM)ectively, and a stroke of the first and second 
magnets is 2L, so that the following relationships are satisfied 
Mb 1 =Mb 2 = L-Gb l/\ 
Gbl=Gb2=Gb3 



Sbl=Sb2 = Sb 3/2 =MIA1 
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^25. The apparatus of claim 22, wherein the locus is a circular arc-shaped 
locus, th^irst and second magnet facing sides of the first stator are located in a 
symmetricamnanner at first and second sides, respectively, of the magnet facing side of the 
second stator, \entral angles of the first and second magnet facing sides of the first stator 
are S 0 al and S 0ia2, respectively, a central angle of the magnet facing side of the second 
stator is S 0 a3, cenkal angles of the first and second magnets are M 0 al and M 0 a2, 
respectively, a gap between the first and second magnets is G 0 al, gaps between the first 
magnet facing side of tha first stator and the magnet facing side of the second stator. and 
between the magnet facing\ide of the second stator and the second magnet facing side of 
the first stator are G 0 a2 and\jr 0 a3, respectively, and a stroke of the first and second 
magnets is 2 0 , so that the foUo^dng relationships are satisfied 
M 0 a 1 =M 0a2 = 2V0-G0al 



G0 a 1=G0 a2=G0V3 



S0al = S0a2 = S0aB =M0 a 1 



26. The apparatus of claim 22, wherein the locus is a circular arc-shaped 
locus, the first and second magnet facing sides of me first stator are located in a 
symmetrical manner at first and second sides, respecti\;ely, of the magnet facing side of the 
second stator, central angles of the first and second magnei facing sides of the first stator 
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S 0 bl and S 9 b2, respectively, a central angle of the magnet facing side of the second 
statorVs S 0 b3, central angles of the first and second magnets are M 6 bl and M 0 b2, 
respectivMy, a gap between the first and second magnets is G 0 bl, gaps between the first 
magnet facint side of the first stator and the magnet facing side of the second stator and 
between the mamet facing side of the second stator and the second magnet facing side of 
the first stator are g\ b2 and G 0 b3, respectively, and a stroke of first and second magnets 



is 2 0 , so that the following relationships are satisfied 



M0 b 1 =M0 b 2 = 0- G0bl/2 



G0bl=G0bav=G0b3 



S0bl=S0b2 As 0 b 3 / 2 =M 0 b 1 



27. The apparatus of clain^22, wherein width in a direction orthogonal to the 
locus of the first and second stators and wiotii in a direction orthogonal to the locus of the 



first and second magnets is substantially the same. 



28. The apparatus of claim 22, wherein 



the non-contact position sensor includes a hall element, and 

a gap between the first and second stators in which the^all element is positioned, a 
gap between the first and second magnets, a gap between the firsNmagnet facing side of the 



-55- 



rst stator and the magnet facing side of the second stator, and a gap between the magnet 
facinXside of the second stator and the second magnet facing side of the first stator are 
substantially equal. 



The apparatus of claim 17, wherein there is no gap in the first stator 
between the first md second magnetic facing sides. 



30. The apparatus of claim 20, wherein there is no gap in the first stator 
between the first and second magnetic facing sides. 



The apparatus of claim 21, wherein there is no gap in the first stator 
between the first and second magnelac facing sides. 



An apparatus comprising 
a non-contact sensor including a ma^et having a range of movement from a first 
position to a second position with a third positibn between the first and second positions, a 
first stator having first and second magnet facing \ides, a second stator having a magnet 
facing side, and a hall element, information being determined in accordance with changes 
in magnetic flux in the hall element corresponding to changes in magnetic fields passing 



thrWgh the hall element due to movement of the magnet, wherein the magnet, the first 
stator,\he second stator and the hall element are arranged so that, 

when the magnet is in the third position, a first magnetic circuit passes through the 
first and secoM magnet facing sides of the first stator, but does not pass through the second 
stator or the hall \lement, and a second magnetic circuit passes through the magnet facing 
side of the second srator and the magnet, but does not pass through the first stator or the 
hall element, \ 

when the magnet\s at the first position, a magnetic circuit passes through the 
second magnet facing side omhe first stator, the magnet facing side of the second stator, 
the hall element and the magne\ but does not pass through the first magnet facing side of 
the first stator, and \ 

when the magnet is at the second position, a magnetic circuit passes through the 
first magnet facing side of the first statoX the magnet facing side of the second stator, the 
hall element and the magnet, but does not otss through the second magnet facing side of the 
first stator. \ 

33. The apparatus of claim 32, wherem the sensor is a linear sensor. 

34. An apparatus comprising: \ 
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a nW-contact sensor including a magnet having a range of movement from a first 
position to a second position with a third position between the first and second positions, a 
first stator having first and second magnet facing sides, a second stator having a magnet 
facing side, and a nail element, information being determined in accordance with changes 
in magnetic flux in tM hall element corresponding to changes in magnetic fields passing 
through the hall elemera due to movement of the magnet, wherein the magnet, the first 
stator, the second stator abd the hall element are arranged so that, 

when the magnet ik in the third position, a first magnetic circuit passes through the 
first and second magnet facing sides of the first stator and the magnet, but does not pass 
through, the second stator or the mall element, and a second magnetic circuit passes through 
the magnet facing side of the second stator and the magnet, but does not pass through the 
first stator or the hall element, \ 

when the magnet is at the firs\position, a first magnetic circuit passes through the 
second magnet facing side of the first stator, the magnet facing side of the first stator and 
the magnet, but does not pass through the mst magnet facing side of the first stator or the 
hall element, second and third magnetic circuits each pass through the second magnet 
facing side of the first stator, the magnet facing \ide of the second stator, the hall element 
and the magnet, but do not pass through the first magnet facing side of the first stator, and 
a fourth magnetic circuit passes through the second magnet facing side of the first stator 
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anJUhe magnet, but does not pass through the first magnet facing side of the first stator, the 
magne^facing side of the second stator or the hall element, and 

When the magnet is at the second position, a first magnetic circuit passes through 
the first nmgnet facing side of the first stator, the magnet facing side of the first stator and 
the magnet, Vut does not pass through the second magnet facing side of the first stator or 
the hall elemem, second and third magnetic circuits each pass through the first magnet 
facing side of thAfirst stator, the magnet facing side of the second stator, the hall element 
and the magnet, but do not pass through the second magnet facing side of the first stator, 
and a fourth magnetic circuit passes through the first magnet facing side of the first stator 
and the magnet, but dofes not pass through the second magnet facing side of the second 
stator, the magnet facingXside of the second stator or the hall element. 

35. The appararas of claim 34, wherein the sensor is a linear sensor. 

36. The apparatus ofVlaim 34, wherein the sensor is a rotary sensor. 

37. An apparatus comprisiiije: 

a non-contact sensor including a magnet having a range of movement from a first 
position to a second position with a third position between the first and second positions, a 
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firsl^stator having first and second magnet facing sides, a second stator having a magnet 
facing sW, and a hall element, information being determined in accordance with changes 
in magnetic^ux in the hall element corresponding to changes in magnetic fields passing 
through the hah element due to movement of the magnet, wherein the magnet, the fkst 
stator, the seconk stator and the hall element are arranged so that, 

when the magnet is in the third position, a magnetic curcuit passes through the 
magnet facing side of ^e second stator and the magnet, but does not pass through the first 
stator or the hall element,\ 

when the magnet is \ the first position, a first magnetic circuit passes through the 
second magnet facing side of thkfirst stator, the magnet facing side of the second stator and 
the magnet, but does not pass throukh the first magnet facing side of the first stator or the 
hall element, and a second magnetic cVcuit passes through the second magnet facing side of 
the first stator, the magnet facing side onthe second stator, the hall element and the magnet, 
but does not pass through the first magnet Mcing side of the first stator, and 

when the magnet is at the second position, a first magnetic circuit passes through 
the first magnet facing side of the first stator, tWe magnet facing side of the second stator 
and the magnet, but does not pass through the second magnet facing side of the second 
stator or the hall element, and a second magnetic circuit passes through the first magnet 
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facing side of the first stator, the magnet facing side of the second stator, the hall element 
and the magnet, but does not pass through the second magnet facing side of the first stator. 



38. VThe apparatus of claim 37, wherein the sensor is a linear sensor. 



39. Thejmparatus of claim 37, wherein the sensor is a rotary sensor. 



40. An apparatu^comprising: 

a non-contact rotary positi^jn sensor having an ou^ut characteristic angle with a 
cycle settable greater than 180®. 



41 . The apparatus of claim 40, Vherein the non-contact rotary position 
sensory has an output characteristic angle with a\ycle settable between 180*" and 220°. 



42. The apparatus of claim 40, wherein th\ non-contact rotary position 
sensory has an output characteristic angle with a cycle settable between 180® and 240®. 



43. A non-contact position sensor comprising: 
a first stator having first and second magnet facing sides; 
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.a second stator having a magnet facing side aligned with the first and second magnet 



facing sidaL of the first stator along a locus; 



a hall element between the first and second stator s; and 



at least onb magnet opposite at least one of the group consisting of the first magnet 
facing side of the fira stator, the second magnet facing side of the first stator and the 



magnet facing side of th\ second stator. 



44. The non-contaot position sensor of claim 43, wherein said at least one 
magnet comprises first and second magnets positioned along the locus opposite the first and 
second magnet facing sides of the firstVtator and the magnet facing side of the second stator 
so as to move freely along the locus, the locus being a straight line locus, the first and 
second magnets being plate-shaped magnets supported by a slider which is slidable along 



the locus. 



45. The non-contact position sensor of claim 43, wherein said at least one 
magnet comprises first and second magnets positioned alongVflie locus opposite the first and 
second magnet facing sides of the first stator and the magnet facing side of the second stator 
so as to move freely along the locus, the locus being a circular arc-shaped locus, and the 
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St and second magnets being curved plate-shaped magnets supported by a rotor which is 
rotatable^^ng the locus. 



46. THte non-contact position sensor of claim 44, further comprising: 
a case, the first alsui second stators being housed in the case so that a fixed distance 
is maintained between the fir&t and second magnets and the first and second stators; and 
a bearing supporting the sUder in a freely slidable manner. 



47. The non-contact positio^ sensor of claim 46, further comprising at least 
one roller cooperating with the slider to allo^the slider to slide. 



48. The non-contact position sensor ofN^aim 47, wherein the first and second 
magnets together have a center of gravity, said at least (M^e roller being a pair of rollers 
positioned substantially at the center of gravity in a directiol:^^rthogonal to a sliding 
direction of the slider. 



49. The non-contact position sensor of claim 45, further coiipprising: 
a case housing the first and second stators; and 
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a gutde pin in the case and supporting the first stator, the rotor being axially 



supported in aVreely rotatable manner at the guide pin 



50. 



non-contact position sensor of claim 45, further comprising: 



a case housing me first and second stator s; and 



a hollow couplinasection formed at the rotor, wherein the case has a projection 



section fitting with the hollow coupling section. 



51. The non-contact position sensor of claim 44, wherein the first and second 
magnet facing sides of the first stator are located in a symmetrical manner at first and 
second sides, respectively, of the magnet facing side of the second stator, lengths of the 
first and second magnet facing sides oft the first stator are Sal and Sa2, respectively, a 
length of the magnet facing side of the sdtond stator is Sa3, lengths of the first and second 
magnets are Mai and Ma2, respectively, aVap between the first and second magnets is 
Gal, gaps between the first magnet facing sicre of the first stator and the magnet facing side 
of the second stator and between the magnet facuig side of the second stator and the second 
magnet facing side of the first stator are Ga2 and ffiaS, respectively, and a stroke of the first 
and second magnets is 2L, so that the following relationships are satisfied 



Mai =Ma 2 = 2L-Ga 1 
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Gla l=Ga 2=Ga 3 
SaV=Sa2 = Sa3 =M a 1 

52. Th\ non-contact position sensor of claim 44, wherein the first and second 
magnet facing sides of me first stator are located in a symmetrical manner at first and 
second sides, respectively, of the magnet facing side of the second stator, lengths of the 
first and second magnet facfmg sides of the first stator are Sbl and Sb2, respectively, a 
length of the magnet facing side of the second stator is Sb3, lengths of the first and second 
magnets are Mbl and Mb2, respectively, a gap between the first and second magnets is 
Gbl, gaps between the first magnet facing side of the first stator and the magnet facing side 
of the second stator and between thAmagnet facing side of the second stator and the second 
magnet facing side of the first stator arfe Gb2 and Gb3, respectively, and a stroke of the 
first and second magnets is 2L, so that thb following relationships are satisfied 

Mb 1 =Mb 2 = L-Gb l/A 
Gbl =G b 2 =G b 3 \ 
Sbl=Sb2 = Sb 3/2=Mb\l 

53. The non-contact position sensor of claim 45, wherein the first and second 
magnet facing sides of the first stator are located in a symmetrical manner at first and 
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second sides, respectively, of the magnet facing side of the second stator, central angles of 
the first ahd second magnet facing sides of the first stator are S 0 al and S 0 a2, 
respectively, a c^tral angle of the magnet facing side of the second stator is S 0 a3, central 
angles of the first am second magnets are M 0 al and M 0 a2, respectively, a gap between 
the first and second ma^ets is G 0 al , gaps between the first magnet facing side of the first 
stator and the magnet facingyside of the second stator and between the magnet facing side of 
the second stator and the seconckmagnet facing side of the first stator are G 0 a2 and 
G 0 a3, respectively, and a stroke of the first and second magnets is 2 0 , so that the 
following relationships are satisfied 

M0al =M0a2=2 0 -G\al 



G0al=G0a2=G0a3 



S0al=S0a2 = S0a3 =M dka 1 



54. The non-contact position sensor of claim 45, wherein the first and second 
magnet facing sides of the first stator are located in a syiWetrical manner at first and 
second sides, respectively, of the magnet facing side of the sCKrond stator, central angles of 
the first and second magnet facing sides of the first stator are S 0d>l and S 0 b2, 
respectively, a central angle of the magnet facing side of the secondVtator is S 0 b3, central 



angles of the first and second magnets are M 0 bl and M 0 b2, respectively, a gap between 
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tH^first and second magnets is G 0 bl, gaps between the first magnet facing side of the first 
stator aWthe magnet facing side of the second stator and between the magnet facing side of 
the second staW and the second magnet facing side of the first stator are G 0 b2 and 
G 0 b3, respectively, and a stroke of first and second magnets is 2 0 , so that the following 



relationships are satisiSed 



M0bl =M9l9 2 = 0- G9bl/2 



G0bl=G0b2VG0b3 



S0bl = S0b2 = B 0b3/2=M0bl 



55.. The non-contact position sensor of claim 44, wherein a gap between the 
first and second stators into which the hall\element is inserted, a gap between the first and 
second magnets, a gap between the first magnet facing side of the first stator and the 
magnet facing side of the second stator, and a ga\ between the magnet facing side of the 
second stator and the second magnet facing side of tnte first stator are substantially equal. 



56. The non-contact position sensor of claim 42l wherein width in a direction 
orthogonal to the locus of the first and second stators and widthVi a direction orthogonal to 
the locus of the first and second magnets is substantially the same. 
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The non-contact position sensor of claim 45, wherein width in a direction 
orthogonal t(^e locus of the first and second stators and width in a direction orthogonal to 
the locus of the iBrst and second magnets is substantially the same. 



58. Th^on-contact position sensor of claim 43, wherein there is no gap in 
the first stator between me first and second magnet facing sides. 



59. The non-c©ntact position sensor of claim 43, wherein said at least one 
magnet comprises at least twoVnagnets. 



60. The non-contact jJbsition sensor of claim 43, wherein each magnet of said 
at least one magnet moves freely alonk the locus. 



61 . The non-contact position sensor of claim 43, wherein said at least one 
magnet comprises at least two magnets whicmmove freely along the locus. 
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